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AMENDMENTS TO THE CLAIMS 

Please cancel claims 1 to 1 5. without prejudice or disclaimer of subject Tnstt«r, snd add 
niw claims P lo 3 ^ , at> ^bo\% n below. This listing of claims replaces all prior versions, and 
bstirgs, of danr.'^. pic-^emcd ni the applicalion. 

Lusl'jfe OtCiairns 

Ltol6. (Cascdiea) 

1 7. (Kcw) A ^^gnal output circuit comprising: 

a 5<(i-degi-ee pha?c shtfbng circuit for shifting a phase of an inpiii signal by an odd 
maitiplc of 1 8(? degrees: md 

a first cperatioiial ajuplitier haviiig first arid second input tenninals mid an output 
tenniiial, the fot and second iaput teritiinals having a different polarity, 

wherein tSie input signal is input into the first inpirt: terminals, 

wherein a ISO-degree shifted signal output from the 180-degree phase shilling circuit is 
input 10 thtt seco:.(! ..^put ti.r.r.ipaL auc 

whcreni a difference between tlic mput sjgudi and the 180-degree ■slnflcd signal is output 
from: the output temsinal. 

1 8, (New) The si^al output circuit according to claim 1 7, wherein the 1 SO-degree phase 
shit^ng circuit further comprises; 

a second (Operational amplifier having a non-inverted input mtmiM> M inveiied input 
termina-, 'sr/i o.' ■u;if r ;c^\r:dl, 

ih'M t/cough fuunh icsistors; and 

a first capacitor and a second capacitor. 
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s' let,', "'iti nus.unai jn'iut u *hc un ei'^ed npuntrj-s.n v . ho '"-'ton to\ih€ 
hiU Capacitor, and ihe ihnd lesibto*, aiid inmi *o V\q irs<.ned mpat temisno! viu rhc t .i." rcsi^jtor 
and the seeoad eapaciior. arsd 

x't herein an output t f the output tcnimdS fed Hack *o the inverted i*iput tcnntna^ via the 
f^'-a .e^ s\v aad fed back to ti^c KixCxtcd input temiiral \ la the firi.1 capacHor and the s«.cond 
c n ii <^ i1 ^ed back to a input Si{?e of the tiisl resistor via the fourth lesitstor md the 
secoFsa resistor. 

1 9, (New) Hie signal output circuit according to claim 1 7, vvh«r^is the mput sign^^ is a 
svobble signal ^br rotation control detected trotn a ecordmg track of an optical dtsk 

20 i\e\s ) The biyiuxl outp it cu^u L .t ^ s i "tht,' vOp-^p in -ig 
a phase comparator operable to; 

compaie aphaj>e of the rapur wgnal said a ph<xi^e uf the xKO-degree i.htftcd signal; 

and 

output a synchronizmg !>j^al for synchrom?ing the ISO-de^ee shiffeti sigRal with 
th^isputsigaa!, 

wheremthe 180~oeg.ve fhdsc hfn^i ^ ^ ^ti Ji r >i >o 

b^'nchronmng signal so a<i to output tlic 180-deg'^c \i siial ssgna. v^hise ^vnuiio azw^ vhe 180- 
degree shifted sigsiai.witkthemputsipial, 

21. (New) Th« signal output circmt acseording to claim 20, 

M hcrcm the 1 80-dogree phase <5hi fHng circuit further composes 

secorvd opvtHtional amphficr having a nou-mverted input teiminai, an m ^msd 
mvful terminal, and aii ^.>. p t^n i * 

first througs iomtn rssisiors; mid 

fiisi and i>ccond cai^aatois, the capa>.Ua ucs f r^t and second capacitors 
capable of being changed in response to the synclironiziDg sigiK?!, 



^l.! ill \ •> 




wherein the input si^dl ss input to the inverted input tcrnunal vm the fnst rcM'^^or tno 
first capacitor, and the Hmd resiitoi, sad input to tiie inverted input temimal via the &s{ resistot 
and the second eapacitor. and 

wbojHK.ri ov^put of the output tenmnd is fed back to the invmed input terrnifidl via the 
ih rd ijs'.i'oi , feu I ac^ to the mvcrted input tcrtninai via the first eapacitor and the second 
capacito'-. and fed back to a signal input side of the Itrst resistor via the fbtitth reststor and the 
second resistor. 

22, (New) The signal output circuit according to cisttn 20, wherein the input signal ij> a 
%vol5bl<j signal for rotation oontrol detected from a recording track of asi optical disk, 

23 (New) 1 he signal outpiu circuit according to cidJtn 1 7, i-uither coippr.smg 
a voltage GOBitolled osciUaror ("Y€0") cifc\iit- and 
a phase comparator operable to;: 



the input signal. 

response to tie i.vnUi'^oni/nig sigi-^al so as to outpiU the i80-degree shihec signas sv'ij'c 
synchroniznig the 180-degree shifted signal uith the input signal. 

24- (Kew) The sigaal output circuit sc«ordiag to claim 23;, 
wherein the 1 SO-degree phase shii^g circuit comprises: 

a second operational ampliiier having a non-lnveit^d input femHnal. an inverted 
input tcnsiinai, and an output tenninal; 

first tlirougfe fourth resistors; and 

first second capacitors, the capacitances of the first and second capacitors 
capable of being chaiiged in response to the synchronizing sigjisl 



compare the input signal and an output of the VCO circuit; sjid 

output a synchroBS/ing signal for synchroniying the ISO-degree shitkil signal v^sth 
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wherein the input signal is input to the inverted inpi^t terminal via the rirst rcsistiir, the 
firist capacitor, and the third resistor, and inpm ia the inverted input tenninai via the fim resistor 
55n.d the second capacitor, and 

\^her^;i^. urs output oi the output tenninal is fed back to the invciled ir^put terminal via the 
third resistor, and led back to the inverted input tenninal via the first capacitor and fee second 
capacitor, and fed back to a sl^al input side of the first resistor via tlie fbmth resistor md the 
SfeeGTid resistor, 

25. (New) The signal oiitput circuit acwjrding to claim 23, wherein the input sigi^ai is a 
wobble sigjial for rotation control detected from a rscording track of an optical disk. 

25, (Kexv) A signal output circuit comprising; 

a 36a-degs ee pl^ai^e shifting circuit for shiltmg a phase of an input signal by an integral 
muilipk of 360 degrees; and 

a first operational ampHfler having & fet and second input terminals and an otitpui 
teffiiinal, the first and second Input tennitsals: having 8^s^K^e pGla^tyi 

wherein the input signal is input to the first input terminal, 

wherein a 360-dcgrce shifted signal outpiil from the 360-de^ec phase shifting circuit is 
input to tiie second input tenninai, and 

wherein a sum of tite input signal and tlic SdOKiegree shifted signal is output from tlie 
output teraiinal 

27. (New) The signal output circuit according to claim 26, 
wherein the 36{)-degree phase shifting circuit compiises: 

a second operational amplifier having a non-inverted input terminal, an inverted 
inpui tcrnimtd. and an i.>Uipui krsninak 

d thirJ operational amplifier having a non-inverted input terminal, an inverted 
ippiU temiinal, and an output tenninai; 
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nrst (.hniagl-j Mth resistors; and 
iirst and second capacitors. 



wherein the input signal is input to the inverted itipat termmai of tlie second operational 
ainpliBer via the first resistor, the first capacitor, and the tliird re5?istor, and input to ihe ins-erted 
ij'put tcrr-iinai of the second opcn\tioaaI ai-spiifier via the first resistor and the second capt*citor. 

wherein m output ot'tbe oulpiii tcnniiiji oi'the second opersiioTial anipiitler ted buiA 
10 the inverted input terniinai of the second operational ainpiiftef vis the third resistor, snd fed 
back to the inveated j«ptit tenniml of the second operational amplifier via the first capacitor and 
the second capacitor, and fed back to a signal input side of the first resistor via the fo«t11-j resistor 
and the second resistor, and input to the inverted input temiiiial of the tliird operational amplifier 
via tlie fourth resistor, and 

wherein an output of the output terminal of the ^rd operational ampliiier is led back to 
the inverted input terminal of the third operational amplifier via the fifth resistor. 

28. (New) The si^al output circuit according to claim 26, wherein the input signal is a 
wobble signal for rotation control detected ^om a recm-ding track of an optical disk, 

29. (New) A signal output circuii compsisKii! 

a 180-degrce phase shifting circuii for shifiing a phase oi'ars snpui ^ipiai b> an odd 
mtdtiple of 180 degrees; 

a 360-degree phase shifting circuit for sMftiisg a phase of tlie input signal by an integral 
maltipie of 36Q degFee,s; and 

an operat x^nal aniphf e havi Srst *brough third input icnninais and an output temtinal, 
the first and second mput ieni5n,i:s h^w^s a ■^c'^ic po>lant>', and tiie third input teiiisiBal having a 
different polanv X- tkc --s' J s i e ■'Hindis, 

ihe 5 -put s>i:. .-ipui to the lirst niput tejiiiinai, 

v. 'r eri^:n 3cc-!.kg5te sh.Iied signal output tfon^ the 360-de^ee phase shifting circuit is 
Inptst to ti^e second input terminal 
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s^hcx-.n d I ^0-dcg:-ec fehifted sigiial output from the 1 80-dcgree phase shifting circuh is 
input 10 the third input terminal, md 

wherein, a difference of a sum of the input signal and ihe 36()-degree shifted signal from 
the 1 80-degree shifted signal is output from the output teniiitial. 

(Ncwf llic -Signal ^jutput cucuzt viccoidtns: :o d&im whc-^QVx) rhe inpu' signal is a 
wobble ^jigiiai rcr rouUion control detected from st recording track of tm optical disk, 

31 , A signal o?itpui jnahod corsipnsijjg;: 

outputtJng a 180-degree shifted signal from a 180-degree phase shifting circuit, the 180- 
degree .shifted sis.-na! betn^ phase- siufted from an input signal b> m odd nuUiple of ISO degrees; 

inputting the input S5g:iai to a first input terminal of an operational aniphiler; 

inputting Ks()-dc^>E co sr.;Ue<i s-gtii'' k> vcoond ;npi3: Jorfiijaas '^""thc ■.)peratiomil 
ajTjphiier, the tlrst and liecond input temnnals having a different polant>; and 

outputting a differssice between tlie input si^al ajid the 1 80-degree shifted sipiai from 
an output terminal of the operational amplifier. 

32.. (New) A Signal output method coTn.pnsmg: 

oulputting a 360-Jegrcc shifieu signal fronj a 360-degrce phvj^c shifting circuit die 3oO~ 
degree shifted signal being pliase-si^ifted from an input signal by an integral multiple of 360 
degrees; 

inputting the input signal to a ftrst input tennittal of an opes-atsonal amplifier; 

inputting the 360-degree Mfljsd signal to a seeoad input terminal of the operatianai 
atnplifler, the first and second input terminals having a same polarity; and 

outputfiug a sum of the input ;>ignai and the 36G-de^ee shifted signal from an output 
terminal of the operational ampli tl er. 
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33 (\'t.s^ ) '\ ssgtv'I ou<^pat nieJbod cofi^pnsting' 

ouiputting a 180-degree shitted signal from u ISO-degiee i hase sluftmg ciicuit tliu 1 80- 
deyee shifted si^al being phase-shifted from an input signal by an odd multiple of 1 80 degrees, 

output Jif a ■^6(>-dogrce shifted sigfjal Ixom a 360-dcgree phase Miif .tig o^i cast, the 360- 
dtigree shifted s^g^iti^ b^niu p>dse-s1i3%d from the niput .vjgfial b> an u>ieg? jI nu\t'3le of 360 
degrees; 

inputting tl^y ii'Tnit s^giiaj to a tust niput itrmuul of ojjerdtiOtial amplif ei, 

inputtii^g the 360'-dcgfec shifted signal to a second input temima] of tlie tiperatioaal 
anipiificr, the first and second input terminals havmg a sain« polarity; 

iupunmg the 1 SO-de^ee shifted signal to a third input termmal of the operational 
ajrpliiief, the tls ' \! >s ^> ' ^'^crctitpoIarUy tha:i the first and sec jrc^ npit te^r^naK ard 

outputlin^ a ijiiieK'n!.e vi a ajm ot the mput ^ig^al and the ^60-degree ihiaed sigr.<il 
liom the ISO-degree shifted sigxiaK from an output termmal of the operational amphflcr. 



